ist of Contents 
and 
Author Index 
| for 


Computers and Chemistry 


Volume 21 


i 

¥ 

; 

ak 

4 


Computers 
& Chemistry 


Chemistry * Biochemistry * Molecular Biology 


editor 
James Crabbe 


Professor of Biochemistry, University of Reading, Wolfson Laboratory, AMS Building, 
Whiteknights, P.O. Box 228, Reading RG6 2AJ, U.K. 


consulting editor 
David Edelson 


1107 Kenilworth Road, Tallahassee, FL 32312-3854, U.S.A. 


Dr P. H. Andersen 

Novo Nordisk A/S 

CNS Division 

Novo Alle, DK-2880 Bagsvaerd 
DENMARK 


Dr Jan Andzelm 
BIOSYM/Molecular Simulations Inc. 
9685 Seranton Road, San Diego 
CA 92121-3752, U.S.A. 


Professor A. M. Bond 

Department of Chemistry 

Monash University, Clayton, Vic. 3169 
AUSTRALIA 


Dr J-M. Claverie 

Laboratoire “Information Génétique & 
Structurale” 

IBSM-CNRS 31 Chemin Joseph Alguier 
F-13402 Marseille Cedex 20 

FRANCE 


Dr J. Fickett 

SmithKline. Beecham Pharmaceuticals 
Mail Code UW 2230 

709 Swedeland Road, King of Prussia 
PA 19406, U.S.A. 


Dr Johann Gasteiger 
Computer-Chemie-Centrum 
Universitaet Erlangen 
91052 Erlangen, GERMANY 


editorial board 


Professor Michael Gribskov 
San Diego Supercomputer Center 
P.O. Box 85608, San Diego 

CA 92186-9784, USA 


Professor Peter A. Koliman 
Department of Pharmaceutical Chemistry 
University of California, San Francisco 
CA 94143, USA 


Dr A. K. Konopka 

BioLingua Research 

10143 Ridgeline Drive, Gaithersburg, 
MD 20879, USA 


Professor James A. McCammon 
Department of Chemistry & Biochemistry 
University of California at San Diego 

La Jolla, CA 92093-0365, USA 


Professor Afonso Nino 

E.U. Informatica de Ciudad Real 
Universidad de Castilla-la Mancha 
Ronda de Calatrava No. 5 

13071 Ciudade Real, SPAIN 


Professor Ohmine 

Chemistry Department 

Faculty of Science, Nagoya University, 
Furo-cho, Chikusa, Nagoya, JAPAN 


Dr Arthur Olson 

Research Institute of the Scripps Clinic 
10666 North Torrey Pines Road 

La Jolla, CA 92037, USA 


Professor Isaiah Shavitt 
Department of Chemistry 

Ohio State University, Columbus 
OH 43210, U.S.A. 


Professor T. Shida 

Department of Chemistry 

Faculty of Sciences, Kyoto University 
Kyoto 606, JAPAN 


Professor Andrzej Sokalski 
Molecular Modelling Laboratory 
Technical University of Wroclaw 
Wyb. Wyspianskiego 27 

50-370 Wroclaw, POLAND 


Dr W. R. Taylor 

Laboratory for Mathematical Biology 
National Institute for Medical Research 
The Ridgeway, Mill Hill 

London NW7 1AA, ENGLAND 


Professor Nenad Trinajstic 
Institut Rugjer Boskovic 

P.O. Box 1016, 41001 Zagreb 
CROATIA 


Professor Charles L. Wilkins 
Department of Chemistry 
University of California, Riverside 
CA 92521, U.S.A. 


Publishing and Advertising Offices 


Elsevier Science Ltd, The Boulevard, Langford Lane. Kidlington, Oxford OX5 1GB. U_K. Tel. ( + 1865) 843000; Fax: ( + 1865) 843010. Authors wishing to use 
e-mail to contact the Elsevier Science Production Editor for Computers and Chemistry may use the following address: chemistry.production(« elsevier.co.uk. It is 
recommended that the journal name is put in the subject field of the message's “envelope” information. 


Frequency: Published every two months in January, March, May, July, September and November 


Subscription Information 


Annual Institutional Subscription Rates 1998: Europe. The CIS and Japan 1852 Dutch Guilders. All other countries U.S.$1064. Dutch Guilder prices exclude 
VAT. Non-VAT registered customers in the European Community will be charged the appropriate VAT in addition to the price listed. Prices include postage 
and insurance and are subject to change without notice. Any enquiry relating to subscriptions should be sent to: The Americas: Elsevier Science Customer 
Support Department, P.O. Box 945, New York, NY 10010. USA [Tel (+1) 212-633-3730/1-888 4ES-INFO. Fax: (+1) 212-633-3680. E-mail: 
usinfo-fia elsevier.com]. Japan: Elsevier Science Customer Support Department. 9-15 Higashi-Azabu 1-chome, Minato-ku, Tokyo 106, Japan [Tel: (+3) 
5561-5033. Fax: (+3) 5561-5047. E-mail: infow elsevier.co.jp). Asia Pacific (excluding Japan): Elsevier Science (Singapore) Pte Ltd, No. 1 Temasek 
Avenue, 17-01 Millennia Tower, Singapore 039192 [Tel ( + 65) 434-3727. Fax: ( +65) 337-2230. E-mail: asiainfow elsevier.com.sg]. Rest of the World: 
Elsevier Science Customer Service Department, P.O. Box 211. 1001 AE Amsterdam. The Netherlands [Tel: (+31) 20-485-3757. Fax: (+31) 
20-485-3432. E-mail: nlinfo-fia elsevier.ni) 


Copyright © 1998 Elsevier Science Ltd 


PERIODICALS POSTAGE PAID AT RAHWAY. NEW JERSEY. Computers and Chemistry (\SSN 0097-8485) is published 6 issues per year in January, March, 
May, July, September and November by Elsevier Science Lid. The Boulevard. Langford Lane, Kidlington, Oxford OX5 1GB, U.K. The annual subscription 
in the U.S.A. is $876. Computers and Chemistry is distributed by Mercury Airfreight International Ltd, 10 Camptown Road, Irvington, NJ 07111-1105. 
POSTMASTER: Please send address corrections to Computers and Chemistry. c/o Elsevier Science Inc., RSO, Customer Support Department, 655 Avenue 
of the Americas, New York, NY 10010. US A [Tel. (+1) 212-633-3730/1 888 4ES-INFO. Fax: (+ 1) 212-633-3680. E-mail: usinfo-fu elsevier.com]. 


gt 

F 

. 


Leslaw K. Bieniasz 


Andras Aszodi 
and William R. Taylor 


L. Fernandez Pacios 


Martin Cernohorsky, 
Michal Kuty 
and Jaroslav Koéa 


Czeslaw Rudowicz 
and Yi-Yang Zhou 


Application Note 
B. J. Debska 
and B. Guzowska-Swider 


Fu-Chang Ruan, Li Chen 
and Xiang-Ming Li 


Book Reviews 
M. G. B. Drew 


M. G. B. Drew 


W. G. Bardsley 
and N. Prasad 


Roman Wojsz 
and Artur P. Terzyk 


List of Contents 


13 


25 


35 


45 


51 


61 


67 


69 


71 


83 


NUMBER 1 


ELSIM—a problem solving environment for electro- 
chemical kinetic simulations. Version 3.0-solution of 
governing equations associated with interfacial 
species, independent of spatial coordinates or in 
one-dimensional space geometry 


Hierarchic inertial projection: a fast distance matrix 
embedding algorithm 


Rendering of ray-traced images of molecular models 
on personal computers 


A multidimensional driver for quantum chemistry 
program MOPAC 


Computer package for microscopic spin Hamiltonian 
analysis of the 3d* and 3d° (spin S=2) ions at 
Orthorhombic and tetragonal symmetry sites 


Knowledge discovery in an infrared database 


An integrated microcomputer system for real-time 
monitoring of luminescent signals from multiple-well 
disks 


Computer Software Applications in Chemistry, by 
Peter C. Jurs 


Modelling Molecular Structures, by Alan Hinchliffe 


NUMBER 2 


Using ASCII text files in  post-fix notation 
(reverse Polish) to define mathematical models and 
systems of differential equations for simulation 
and non-linear regression 


The structural parameters of microporous solid, 
including fractal dimension, on the basis of the 
potential theory of adsorption—the general solution 


Ass 
‘a. 
ips 
| 
= 
| | | 
} 
j 
| 
| iii 


Adam Liwo, Piotr Skurski, 89 A new approach to the resolution of the excitation— 
Stanislaw Oldziej, emission spectra of multicomponent systems 
Leszek Lenkiewicz, 

Joanna Malicka 
and Wieslaw Wiczk 


D. Britz 97 Stability of the backward differentiation formula 
(FIRM) applied to electrochemical digital simulation 


Dezhao Chen, Yaqiu Chen 109 A pattern classification procedure integrating the 
and Shangxu Hu multivariate statistical analysis with neural networks 

J. Edwards, G. Chatham, 115 Sampling properties of the alternating projec- 
W. Glunt, D. McDonald, tion distance geometry algorithm applied to 
C. Wells and T. Hayden unconstrained polypeptide chains 

T. E. Simos 125 Accurate computations for the elastic scattering 


phase-shift problem 


NUMBER 3 

Adam W. Marczewski 129 Modeling and analysis of experimental atomic force 
and Ko Higashitani microscope images of hard colloidal particles 

Alfonso Nino 143 The accurate computation of partition functions in 
and Camelia Munoz-Caro non-rigid molecules 

A. H. C. van Kampen 153 Reinvestigation of a genetic-based classifier system: 
and L. M. C. Buydens the effectiveness of recombination 

K. M. Leung, F. T. Chau, 161 ChemlSTools: a computer software for chemical 
P. H. Kwok and W. T. Lau information systems 

S. D. Dimitrov 167 Overall stability constants: estimation by non-linear 
and D. |. Kamenski least squares methods 

T. E. Simos 175 Bessel and Neumann-fitted methods for the numeri- 
and P. S. Williams cal solution of the radial Shrodinger equation 


Software Note 
Andreas Kukol 181 lon channels—analysis and simulation embedded in 
a flexible environment 


Book Reviews 
James Crabbe 185 Molecular Modelling: Principles and Applications, by 
A. R. Leach 


Mike Denham 187 The Mathematica Book, by Stephen Wolf 


iv 


A 
: 
4 
end 
: 
i 


NUMBER 4 


OPEN PROBLEMS OF COMPUTATIONAL MOLECULAR BIOLOGY (5) 


Editorial 
Andrzej K. Konopka 


John C. Wootton 


Jean-Michel Claverie, 
Olivier Poirot and 
Fabrice Lopez. 

Roderic Guig6o 


Stéphane Audic and 
Jean-Michel Claverie 


M.A. Roytberg, 
T. V.. Astakhova 
and M. S. Gelfand 


Cathy H. Wu 
Wentian Li 
Book Reviews 


Wlodzimierz Klonowski 


John C. Wootton 


David J. States 


A van Kampen, 


» 
M.L. M. Beckers 
and L. M. C. Buydens 


R. Bhat 
E. A. Castro 


G. Vassilev and C. H. Daiev 


189 


191 


203 


215 


223 


229 


237 


257 


273 


275 


279 


281 


299 


305 


309 


Measuring quality and other key issues in molecular 
biology software engineering 


Evaluating the effectiveness of sequence analysis 
algorithms using measures of relevant information 


The difficulty of identifying genes in anonymous 
vertebrate sequences 


Computational gene identification: an open problem 


Detection of eukaryotic promoters using Markov 
transition matrices 


Combinatorial approaches to gene recognition 


Artificial neural networks for molecular sequence 
analysis 


The study of correlation structures of DNA 


sequences: a critical review 


Introduction to Polymer Physics, by Masao Doi 


Introduction to Computational Biology: Maps, 
Sequences and Genomes; Interdisciplinary Statistics, 
by Michael S. Waterman 


Calculating the Secrets of Life, edited by Eric S. 
Lander and Michael S. Waterman 


NUMBER 5 


A comparative study of the DG-OMEGA (DG) DGIl, 
and GAT method for the structure elucidation of a 
methylene-acetal-linked thymine dinucleotide 


Isotope pattern simulation in the mass spectrum of 
multinuclear organometallic clusters 


Improved simple protocols to calculate hydrocarbon 
enthalpies of formation from ab intio total energies 


Simulation of the underground migration of nuclides 
from radioactive wastes 


Vv 


os 
\ 
| 
N 
| 


A. Natarajan 
and N. Mohankumar 


G. Tasi, F. Mizukami 
and |. Palinko 


T. E. Simos and G. Tougelidis 


R. Zhang, S. Liu, M. Liu 
and Z. Hu 


J. Gabarro-Arpa, M. Le Bret 
and A. Marcouyoux 


S. Berski and Z. Latajka 


M. Vedrina, S. 
M. Medic-Saric¢ 
and N. Trinajstic 


F. E. Penotti 


J. Szczygiel and M. Stolarski 


M.L. M. Beckers, 
W. J. Melssen 
and L. M. C. Buydens 


L K. Bieniasz, O. Osterby 
and D. Britz 


T. E. Simos 
and P. S. Williams 


P. Jungwirth, E. Fredj, 
P. Zdanska and 
R. B. Gerber 


L. Mouron, G. Roullet, 
J.-J. Legendre 
and G. Picard 


315 


319 


327 


335 


343 


347 


355 


363 


369 


377 


391 


403 


419 


431 


An algorithm for the numerical evaluation of the 
Randles—Sevcik function 
one-electron 


A program for effective 


(EHMO-ASED) calculations 


An explicit eighth-order method with minimal 
phase-lag for accurate computations of eigenvalues, 
resonances and phase shifts 


Neural network-molecular descriptors approach to 
the prediction of properties of alkenes 


Cadira: an object-orientated platform for modelling 
molecules and analysing simulations 


On the role of the basis set and electron correlation in 
the description of stacking interactions 


NUMBER 6 


TAM: a program for the calculation of topological 
indices in QSPR and QSAR studies 


On the effect of potential-energy cubic-spline 
interpolation error on Numerov—Cooley diatomic 
rovibrational levels 


Mathematical analysis of the depolymerization of 
asphaltenes from coal extract 


A self-organizing feature map for clustering nucleic 
acids. Application to a data matrix containing A-DNA 
and B-DNA dinucleotides 


The effect of the discretization of the mixed boundary 
conditions on the numerical stability of the Crank— 
Nicolson algorithm of electrochemical kinetic 
simulations 


A family of Numerov-type exponentially fitted 
methods for the numerical integration of the 
Schrédinger equation 


Quantum dynamics of large polyatomic systems 
using classical separable potentials: The compu- 
tational implementation 


Computational evidence of complexes in structural 


models of melts deriving from neutron diffraction 
data 


vi 


fic? 
= 
4 
| 


O. Ilvanciuc, J.-P. Rabine 
and D. Cabrol-Bass 


G. Nowak 


Book Review 
M. J. C. Crabbe 


437 


445 


453 


'SNMR chemical shift sum prediction for alkanes 
using neural networks 


Approximate reasoning of the chemical reactivity for 


computer simulation of chemical reactions 


Robustness of analytical methods and pharma- 
ceutical technological products, by M. M. W. B. 
Hendricks, A. H. de Boer and A. K. Smilde 


vii 


© of. 

: 

7 

f 

i 
- 
ore 


ae 
. 


Astakhova T. V., 229 
Aszodi A., 13 
Audic S., 223 


Bardsley W. G., 71 

Beckers M. L. M., 281, 377 
Berski S., 347 

Bhat R., 299 

Bieniasz L. K., 1, 391 

Boer A. H. de, 453 

Britz D., 97, 391 


Buydens L. M. C., 153, 281, 377 


Cabrol-Bass D., 437 
Castro E. A., 305 
Cernohorsky M., 35 
Chatham G., 115 
Chau F. T., 161 
Chen D., 109 

Chen L., 61 

Chen Y., 109 
Claverie J-M., 203, 223 
Crabbe J., 185 
Crabbe M. J. C., 453 


Daiev C. H., 309 
Debska B. J., 51 
Denham M., 187 
Dimitrov S. D., 167 
Drew M. G. B., 67, 69 


Edwards J., 115 


Fernandez Pacios L., 25 
Fredj E., 419 


Gabarro-Arpa J., 343 
Gelfand M. S., 229 
Gerber R. B., 419 

Glunt W., 115 

Guig6 R., 215 
Guzowska-Swider B., 51 


Hayden T., 115 
Hendricks M. M. W. B., 453 
Higashitani K., 129 


AUTHOR INDEX 


Hinchliffe A., 69 
Hu S., 109 
Hu Z., 335 


Ivanciuc O., 437 


Jungwirth P., 419 
Jurs P. C., 67 


Kamenski D. |., 167 
Klonowski W., 273 
Koéa J., 35 
Konopka A. K., 189 
Kukol A., 181 

Kuty M., 35 

Kwok P. H., 161 


Lankiewicz , 89 
Latajka Z., 347 
Lau W. T., 161 
Le Bret M., 343 
Legendre J.-J., 431 
Lenkiewicz L., 89 
Leung K. M., 161 
Li W., 257 

Li X-M., 61 

Liu M., 335 

Liu S., 335 

Liwo A., 89 
Lopez F., 203 


Malicka J., 89 
Marcouyoux A., 343 


Marczewski A. W., 129 


Markovic S., 355 
McDonald D., 115 


Medic-Sari¢ M., 355 


Melssen W. J., 377 
Mizukami F., 319 


Mohankumar N., 315 


Mouron L., 431 


Mufioz-Caro C., 143 


Natarajan A., 315 
A., 143 


Nowak G., 445 


Oldziej S., 89 
O., 391 


Pacios L. F., 25 
Palinko |., 319 
Penotti F. E., 363 
Picard G., 431 
Poirot O., 203 
Prasad N., 71 


Rabine J.-P., 437 
Roullet G., 431 


Roytberg M. A., 229 


Ruan F-C., 61 
Rudowicz C., 45 


Simos T. E., 125, 175, 327, 403 


Skurski P., 89 

Smilde A. K., 453 
States D. J., 279 
Stolarski M., 369 
Szczygiel J., 369 


Tasi G., 319 
Taylor W. R., 13 
Terzyk A. P., 83 
Tougelidis G., 327 
Trinajsti¢ N., 355 


van Kampen A. H. C., 153, 281 


Vassilev G., 309 
Vedrina M., 355 


Waterman M. S., 275 


Wells C., 115 
Wiczk W., 89 


Williams P. S., 175, 403 


Wojsz R., 83 


Wootton J. C., 191, 275 


Wu C. H., 237 


Zdanska P., 419 
Zhang R., 335 
Zhou Y-Y., 45 


Typeset in Great Britain by BPC Digital Techset Ltd, Exeter. Printed by BPC Wheatons Ltd, Exeter 


ix 


ag 
g 
— 
‘ 


* 


computers & chemistry 


instructions for authors 


General. Only original papers will be considered. The receipt of a paper by the Editor is held to imply that 
submission for publication has been approved by all of the authors, that it has not previously been 
published in any language, that it is not under consideration for publication elsewhere, and that if accepted 
for publication it will not be published elsewhere without the written consent of the Editor. The ocial 
language of the journal is English. Papers will be reviewed for proper English construction. Authors for 


whom English is a foreign language are recommended to have the manuscript thoroughly checked and 
corrected before submission. 


Organisation. Manuscripts should be typed double-spaced on one side of the page only, and with wide 
margins. The first page should contain the title, a list of authors’ names, the aliations and address(es) of the 
authors when the work was performed (new addresses should be given in a footnote), a short running title 
(less than 65 characters), a list of up to six keywords, and the telephone number, fax number and e-mail 
address of the corresponding author, who should be indicated by an asterisk. 

The second page should contain a 50-250 word abstract of the paper. 

The remainder of the paper should be organised into sections; for example, Introduction, Materials and 
Methods (including any mathematical principles and algorithms if appropriate), Results and Discussion. 
The final two sections may be combined. An Acknowledgement should be given if deemed necessary. 


Keywords. Authors must provide up to six keywords at the end of the abstract to be used for future 
indexing and electronic searching. 


Computer programs. Program descriptions, where necessary, should take the form of flowcharts, with short 
listings of pertinent sections of code. Program listings should be limited in length to that necessary to 
define the algorithm; since available space precludes the reproduction of lengthy program listings, code 
that can be reproduced by a skilled programmer should be omitted. However, authors do have an implied 
obligation to make the detailed code available to interested readers on request, either directly or through 
organisations such as the Quantum Chemistry Program Exchange. 


Mathematical Expressions. All mathematical symbols may be either hand-written or typewritten but no 
ambiguities should arise. Explain the meaning of all symbols in the text where they first occur. Greek 
letters and unusual symbols should be identified in the margin. Distinction should be made between capital 
and lower case letters; between the letter O and zero; between the letter |, the number one and prime; 
between K and kappa. A vector will be printed boldface and to indicate this the letter should be 


underscored with a single wavy line. The numbers identifying mathematical expression should be placed in 
parentheses. 


References. References should be identified in the text as follows: one author (Zupan, 1989); two authors 
(Zupan and Gasteiger, 1991); three or more authors (Sun et a/., 1994). If there is more than one 
publication in a single year under the same authorship use Lucasius et a/. (1991a, b) etc. The references at 
the end of the manuscript should then be arranged as follows: 


Sun, L.-X., Xie, Y.-L., Song, X.-H., Wang, J.-H. and Yu, R.-Q. (1994) Computers and Chemistry 
18, 103. 


Zupan, J. (1989) A/gorithms for Chemists. Wiley, Chichester. 
Zupan, J. and Gasteiger, J. (1991) Analytica Chimica Acta 248, 1. 


Titles of journals should be given in full and where possible, the article title as it appears in the journal 
should be stated. Serial publications such as Advances in Enzyme Regulation should be listed in the same 
form as journals. References to chapters in monographs are listed as follows: 


Fisman, W. H. (1973) Platinum catalysts. In Advances in Platinum Catalysis, ed. J. Smith, Vol. 2, 
p. 293. Pergamon Press, Oxford. 


Figures and Tables. These should be so constructed as to be intelligible without reference to the text; every 
figure, table and column being provided with both heading and legend. Each figure should be clearly 


marked on the reverse with the name(s) of the author(s) and the figure number. Captions should be typed 
on a separate sheet. 


Figures should be submitted in a form suitable for direct reproduction. They should be provided as carefully 
prepared line drawings about twice the final size on plain white drawing paper. Laser printer output at 
300 dots per inch for a two-to-one reduction on good quality paper is acceptable. Authors should take 
particular care to ensure that lettering on a figure will remain legible after reduction. Tables and program 
listings may be reproduced photographically directly from the authors’ copy to avoid the introduction of 


errors. The same quality standards set for figures apply here. Character size should not be less than 10pt 
(0.14 in. or 3.5 mm). 


Co/our. Colour illustrations for the journal are welcomed and can be published without cost to the authors 
subject to the discretion of the Editor, and provided colour separations of sucient quality are supplied. 
Queries should be addressed to: The Production Editor, Computers & Chemistry, Elsevier Science Ltd, 
The Boulevard, Langford Lane, Kidlington, Oxford OX5 1GB, U.K. (7e/.: +44 1865 843483; Fax: +44 
1865 843969). 


Submission 
This may be by mail, fax, or, in certain circumstances, by e-mail. 


Mail. Manuscripts should be submitted in triplicate to the Editor at the following address: 


Professor M. James C. Crabbe 
Wolfson Laboratory, AMS Building, University of Reading, Whiteknights, P.O. Box 228, Reading, 
Berkshire, RG6 2AJ, U.K. 7e/: + 44 1734 318894 


Fax. \f authors feel that manuscripts that can be reviewed from a faxed copy (i.e. usually without half-tone 


figures), then a single copy of the manuscript may be transmitted to the editor by fax, to the following 
number: Fax: + 44 1734 318894 


Acknowledgement of receipt and the review decision will be returned by fax to the corresponding author. 
Authors submitting by fax should also send a clean copy of the text and original artwork by 
surface mail. 


E-mail. For letters, and manuscripts that can be transmitted and reviewed from an e-mail copy (figures may 
be a problem), then a single copy may be transmitted to the Editor by e-mail to the following address: 


E-mail: m.j.c.crabbe@rdg.ac.uk 


Authors must include their normal mail address, fax and telephone numbers. Acknowledgement of receipt 
and the review decision will be returned by e-mail to the corresponding author where possible. Authors 
submitting by e-mail should also send a clean top copy of the text and original artwork by 
surface mail. 


Disks. Authors should send the final accepted version of their article on a computer disk (3.5 or 
5.25 HD/DD) along with the final hardcopy typescript to the editorial oce. Please observe the following 
criteria: 

(a) Do not send a disk until your paper has been accepted. 

(b) Make sure that the disk and hard copy match exactly. 

(c) Specify what software was used, including which release, e.g. Wordperfect 5.0. 

(d) Specify what computer was used (either IBM compatible PC or Apple Macintosh). 

(e) Include the text file and separate table and illustration files, if available. 

(f) The text file should be single spaced. Place two returns after elements such as title, 
headings, paragraphs, figure and table call-outs. Otherwise, within a text block, avoid 
using returns at the end of each line. All textual elements should begin flush left (no 
paragraph indents). 

(g) Follow the general Instructions for Authors on all points not covered by item (f ). 

(h) Keep a back-up disk for reference and safety. 


Refereeing of Papers 

All papers are subject to anonymous review by experts; authors will be provided with referees’ comments. 
Authors may suggest potential reviewers (complete with addresses, fax and telephone numbers) for their 
papers, but the Editor is under no obligation to follow such suggestions. Authors may also suggest names 
of those they wish to be excluded from the review process. To expedite reviewing, it would be helpful if 
authors enclose two copies of their recent relevant papers, or papers in press. 


Copyright Guidelines 

Authors are requested to read the note on copyright published on p. ii of each issue. A Transfer of 
Copyright form will be sent out with the proofs of a paper. All authors must sign the ‘Transfer of Copyright’ 
agreement before the article can be published. This transfer agreement enables Elsevier Science Ltd to 
protect the copyrighted material for the authors, but does not relinquish the author's proprietary rights. The 
copyright transfer covers the exclusive rights to reproduce and distribute the article, including reprints, 
photographic reproductions, microform or any other reproductions of similar nature and translations, and 
includes the right to adapt the article for use in conjunction with computer systems and programs, 
including reproduction or publication in machine-readable form and incorporation in retrieval systems. 
Authors are responsible for obtaining from the copyright holder permission to reproduce any figures for 
which copyright exists. 


Proofs and Reprints 
Proofs. Page proofs will be sent to the corresponding author for checking. Corrections to proofs must be 
restricted to printer's errors. Any substantial alterations other than these may be charged to the author. 


Reprints. Authors are provided with 25 reprints free of charge. Further supplies may be ordered on the 
reprint order form which accompanies the proofs. Copies of the particular issue in which the article appears 
may also be ordered on this form, at a generous discount. 


ig 
mi 
* wt 
H 
od 
> 


FROM ELSEVIER SCIENCE... 


SCIENCE PUBLISHER TO THE WORLD VIR 


A FREE alerting service by E-mail for Elsevier Science journals. 


ContentsDirect allows Why register to 
you unrivalled access to ContentsDirect? 


the tables of contents © Provides via E-mail advance notice 
pages of Elsevier Science of papers allowing 
journals in the following 
subject Provides an invaluable 
information resource to scientists 
° Chemistry and Chemical and researchers requiring the very 
Engineering latest information on soon-to-be 
* Clinical Medicine published papers. 
¢ Computer Science Keeps you at the forefront of 
e Earth and Planetary Sciences current research. 
¢ Economics, Business and e Enables you to create a personal 
Management Science archive of key journal contents in 
¢ Engineering, Energy and your field of interest. 
Technology 
¢ Environmental Science and How to register for 
Technology ContentsDirect: 
¢ Life Sciences * The quickest way to register for 
¢ Materials Science ContentsDirect is via Elsevier 
e Mathematics Science home page on the world 
Physics and Astronomy wise wee. 
selection of titles is provi 
P Multidiscipline access to drop down menus of all 
f subject classifications with a 
What does ContentsDirect complete listing of all titles 
provide? available. 
¢ Journal title ¢ If you wish to select new titles or 
¢ Volume and issue number amend your existing selection - 
¢ Title of paper simply re-visit the web site and 
¢ Names of authors personally make your changes. 


Page details 
¢ Anticipated publication date 
¢ News and offers 


Register Now! Contents D ir rect 


http 


NB !f you can't access the web - please note that you can still . cat 


register by sending an E-mail to cdsubs@elsevier.co.uk CENCE | 


CONTENTS 
£ 
: 
4 
4 
| 
} 


BACK ISSUES 


OF THIS 


JOURNAL 


Back issues of this and all other 
Elsevier Science journals are available 
in hard copy. New subscribers to a 


journal may purchase back issues of 
that publication in hard copy edition at 


25% discount off the standard price. 
Elsevier Science maintains stocks of 
back issues and orders may be placed 
with confidence at your nearest 
Elsevier Science office. Should any 
issue of a volume be temporarily out 
of stock at the time of ordering, a high 
quality photoduplicated copy will be 
supplied at no extra charge to 
complete your order. 


SAVE UP TO 25% BY 
PURCHASING COMPLETE SETS 


Customers wishing to purchase complete 
sets can do so at a saving of 25% off the 
individual volume price. 


MICROFORM EDITIONS 


Back issues in microform of Elsevier 
Science research journals are also available. 
For further information please apply to your 
nearest Elsevier Science office. 


BACK ISSUES PRICE LIST 


Full details of the rates of back issues of all 
Elsevier Science journals can be found in our 
Back Issues Price List. Please contact your 
nearest Elsevier Science office for a copy. 
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Delivery of Electronic Files 


Authors may now submit manuscripts on 3.5" or 5.25” disks. 


Disks must be clearly marked with the following information: 


Operating system | 

Disk format (e.g.DS/DD) 

Word Processor used, including version number (users of TX see later) 
Authors’ names 

Short title of article 


Three printed copies of the final version of the manuscript should be submitted with the disk to the journal Editor. 
In the event of differences between disk and hard-copy, the hard-copy will be considered as the definitive version. 


Preparing Electronic Text Files 


When using a word processor to prepare a manuscript the following should be noted: 

Page design will be handled by the Publisher. There is therefore no need to use formatting commands such as centring, justifying vext, indenting etc. 
Use the word processor's facilities to indicate the following text attributes: bold; undertine; italic, subscript, superscript strikeout. 

Do not use the hyphenation facilities of your word processor. 

When preparing tables use tabs, not spaces, to align columns. 

When using symbols to denote special characters please supply a list of all codes used. 


Use “hard returns” (i.e. using the enter key) only at the end of paragraphs. Use your word processor's “word-wrap”™ feature within paragraphs. 
It is essential that the printed versions supplied are produced directly from the submitted electronic version. 
LATEX /T, 
Authors wishing to submit their article as a LAT_X /T_X file should note the following: 
Authors should use the “Article” style or the Elsevier LAT X package which is available via anonymous FTP from CTAN centres. 
Host names: CTAN directory: 
ftp.dante.de 
ftp.texac.uk 
ftp.shsu.edu /tex-archive/macros/latex/contrib/supported/elsevier 


(Further details on Te Xcan be obtained from Martin Key) 
Authors should not add their own macros. 


Preparing Electronic Graphic Files 


Illustrations ideally should be produced in the Macintosh environment using the following software packages: 
(Please do not save images as postscript files) 


Adobe Illustrator, Aldus Freehand, Cricket Graph, Macdraw, Chemdraw, Core! Draw-for PC 


However we will accept any of the popular drawing programs for the Macintosh and PC. 

Artwork should be drawn for finished size using a Times or Helvetica typeface at a final size of Spt type with appropriate lineweights. 

Please indicate format, operating system, program and version number of the software used. If possible also print a directory of filenames. 
Scanned artwork should be saved to Tiff format for both line and half-tone and scanned at a suggested setting of 400 dpi for half-cones and 1000 dpi for 
linework. If it is necessary to compress the scans please indicate the software used. It is essential that a hard copy print of the scans be included. 
Illustrations should be logically named and saved as individual files to 3.5” disk or a SyQuest cartridge 44mB or 68mB. If 3.5" disks are not available to 
you, 5.25” disks are acceptable. Please send a laser print of the artwork with the electronic file. 

When submitting electronic colour images please indicate the file format and program used (including compression software). Include a 4 colour 
machine or cromalin proof and check that all the separations (if provided) are colour identified. 

If you require any further information please contact the following: 


Elsevier Science Ltd Martin Key (Text) Phil Halsey (Graphics) Elsevier Science Inc Tom Lewis-Flood 

The Boulevard Tel: 44 1865 843550 Tel: 44 1865 843305 660 White Plains Road (Text/Graphics) 

Langford Lane Fax: 44 1865 843905 Fax: 44 1865 843921 Tarrytown Tel: 914 333 2535 
Kidlington E-mail: m.key@elsevier.co.uk E-mailphalsey@elsevierco.uk. NY 10591-5153 Fax: 914 333 2626 

Oxford USA Emaittiewis flood@elsevier.com 
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